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ABSTRACT

Two hundred thirty-six adult male anoles (Anolis
carolinensis) that ranged

in length from 57 to 70 mm (snout

to vent length) were utilized in this investigation.

The

animals were obtained from a commercial supplier in LaPlace,
Louisiana during the period from December 7» 1969.
May 15,

1970.

They were,

thereafter,

to

exposed to natural

photoperiods and maintained at a constant temperature of
22 C.
The animals were divided into four procedural
groups:

parietalect omi zed, blinded,

etalectomized , and controls.
were

initiated

February,

blinded and pari-

A complete set of groups

in each of the months of December,

March,

April,

and May.

collected from all animals:

January,

The following data were

wet and dry weights of the

testes (in mg and in mg/cm snout-vent length),

diameter

and height of the epithelium of the seminiferous tubules
(in p and in p/cm snout-vent length),

and the diameter and

height of the epithelium of the epididymides
p/cm snout-vent length).

(in p and in

A completely randomized design

analysis of variance was performed on all data.
Parietale ct om y, blinding,

or blinding plus pari-

etalectomy did not significantly affect testicular weights

v

(wet or dry), or the diameter or height of the epithelium
of the seminiferous tubules or of the epididymides from
December to early March.

From March to mid-June one or

another of these same procedures elicited

inhibitory

effe ct s.
In all instances where p a r i e t a l e c t o m y , blinding,
or blinding plus parietalectomy had significant effects,
animals which were blinded and parietalectomized were
affected to a greater extent than those that were only
blinded or parietalectomized.
Blinding had a greater detrimental effect on the
testes than pa rietalectomy.
The parietal eye acting independently of the paired
eyes played only a minor role in testicular recrudescence
and maintenance except in June when parietalectomy affected
the height of the epithelium of the seminiferous tubules.

vi

INTRODUCTION
The presence of an eye-like structure beneath the
skin on the dorsal surface of the head in certain fishes,
amphibians,

and reptiles is now an established fact.

structures,

however,

eluded biologists until the latter half

of the nineteenth century,
Amphibia (Steida,

These

when they were reported in

I8 6 5 ) and Reptilia

(Leydig,

I8 7 2 ).

These

eye-like structures have been called the third eye, median
eye, frontal organ,

stirnorgan,

pineal eye, parapineal eye,

or parietal eye depending on the author or the animal.
Parietal eye is the most widely used term for this structure
in reptiles.

A parietal eye is present in rhynchocephalians

(Sphenodon) and many lac ert il ia ns, but is absent in ophidians
(snakes),

crocodilians

(alligators,

g ha r i a l s ) , and chelonians

crocodiles,

(tortoises,

terrapins,

caimans,

and

and

tur tle s).
Many detailed investigations of the structure of the
parietal eye of reptiles were conducted
and early 1900's
1907;

Dendy,

(Spencer,

1910).

1886;

in the late 1800's

Studnicka,

1905; Nowikoff,

These investigations revealed structural

similarities among the parietal eyes of a number of reptiles.
The chief dissimilarities were in size and the side of the
brain to which the parietal eye is attached.

1

These early
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investigations revealed a structure composed of a lens,
a retina surrounded by a connective tissue capsule.

and

Recent

investigations have shown the retina to be composed of
three primary elements:

pigment cells,

cells which resemble

the rods and cones of the lateral eyes,
(Eakin and Westfall,

1959; Eakin,

and ganglion cells

i9 6 0 ).

The lens is com

posed of tall columnar cells derived from neural ectoderm
rather than from skin as in lateral eyes.

A portion of the

interparietal scale lying directly above the parietal eye
is translucent,

forming thereby a cornea.

Although the parietal eye of reptiles was discovered
in 1 8 7 2 , it was not until the early 1900's
Dendy,

1910)

(Nowikoff,

1910;

that the nerve connecting the eye to the brain

was discovered.
investigators,

Even as late as 1957 there were some
such as Steyn

(1957)»

w h° believed a parietal

nerve not to be present in adult reptiles.
and Stebbins "rediscovered"
western fence lizard,

In 1959 Eakin

the parietal nerve in the

Sceloporus oc cidentali s.

a parietal nerve has been demonstrated

Subsequently,

in the following:

Callisaurus drac on oi de s, Crotanhytus co ll aris , Draco v o l a n s ,
Phrynosoma cor on at um , P. dou gl ass i, Sauromalus o b e s u s , Urna
i n orn at a, Xantusia vigilis
the green anole,

(Eakin and Stebbins,

Anolis carolinensis

(Ortman,

1959)»

and

i9 6 0 ).

The parietal eye has been thoroughly studied
anatomically and histologically,
nificance has remained an enigma.

but its functional sig
Early experiments

designed to elucidate the significance of the parietal eye
as a photoreceptor in Anguis fragilis
Lacerta agilis (Nowikoff, 1907),
(Dendy,

1910) were inconclusive.

(Francotte,

I8 8 7 ),

and Sphenodon punctatus
This fact, plus the

failure of early investigators to demonstrate unequivocally
a parietal nerve,

led many investigators to consider the

parietal eye a vestigial structure.

Clausen and Mofshin

(1939) used comparative oxygen tests to determine whether
the parietal eye of Anolis carolinensis serves as a ph o t o 
receptor.

They found that this organ functions in light

reception,

but that it is of less importance in p h o t o 

reception than the lateral eyes.

Eakin and Westfall

(1959)

studied the parietal eye with electron microscopy and found
cells with flattened saccules (or discs)

which resemble

those of typical vertebrate photoreceptors.

Eakin

(196^-a)

reported that lizards rendered deficient in Vitamin A
exhibited cells in which the discs were undergoing degen
eration.

Miller and Wolbarsht

(1 9 6 2 ) inserted an electrode

into the parietal eye of Anolis carolinensis and reported
changes in electrical activity in response to light.
Further analyses of electrical activity responses of the
parietal eye have been conducted recently on the green
iguana (Hamasaki,

1969)1

and on Lacerta sicula and

Acanthodactylos erythrurus

(Hamasaki and Dodt,

1 9 6 9 ).

These studies have indicated that the activity pattern in
response to light is quite complex,

since it shows both

positive and negative components,
different wavelengths of light,
Clausen and Poris

different responses to

and an absolute threshold.

(1937)

removed the parietal eye

of green anoles in the fall and reported an increase in the
rate of testicular recrudescence.

Some doubt concerning

the validity of their conclusions existed,

however,

because,

as pointed out by Fox and Dessauer (1958),

the size of the

experimental animals was not equivalent to that of controls.
The results of Clausen and Poris
until Licht and Pearson

(1937) went unchallenged

(1970) repeated their experiment.

They parietalectomized green anoles in the fall and
reported that testes weights and spermatogenic stages were
not significantly different from those of controls observed
concurrently.

Thus,

considerable doubt remains concerning

the conclusions of Clausen and Poris in reference to the
positive effects of parietalectomy on testicular recrudes
cence in anoles.
Parietalectomy of the lizards Sceloporus oc ci dentalis and Uma inornata maintained

in the laboratory

resulted in an increase in the height of the thyroid
epithelium and reduction of colloid
1958).

Parietalectomized lizards

(Stebbins and Eakin,

(Sceloporus oc ci den talis)

which were recaptured from a field habitat exhibited above
normal thyroid activity but to a lesser extent than those
confined to the laboratory
Lowenstein and Stebbins

(Eakin, _et a l . , 1959).

(1969 )

studied the effect of

5
parietalectomy on the thyroid of the tropical lizard
Tropidurus albermarlensis.

They measured the rate of

111

J I uptake by the thyroid and found no

significant dif

ferences between parieta lect omi zed, sham-operated,

and

intact animals.
Hutton and Ortman

(1957)

investigated the effects

of parietalectomy on the level of various organic components
of the blood
uric acid,

(total nitrogen,

urea,

non-protein nitrogen,

glucose,

and lipoid-phosphorus) of Anolis carolinen

sis and found no significant differences between parietalectomized,

sham-operated,

and intact animals.

Stebbins and Eakin

(1958)

investigated the effects

of parietalectomy on the behavior of Sceloporus oc cid en ta lis.
They found that parietalectomized lizards exhibited more
hours per day of exposure to illumination,
high intensity illumination,

greater use of

reduced fright reaction,

and

greater displacement from home range than sham-operated
controls.

Glaser (1958) reported increased locomotor

activity in the night lizard

(Xantusia v i g i l i s ) following

shielding of the parietal eye.
Reptiles,

like most other vertebrates in the wild,

usually breed at specific times of the year.
species,

as well as others,

Reptilian

in the temperate zones of the

northern hemisphere generally exhibit a single annual
breeding season,

usually confined to the spring.

Cor

related with seasonal breeding are seasonal changes in

the size and histology of the reproductive organs in a
number of reptilian species
Fox,

1952;

reptiles,

Dessauer,
however,

1955;

(Reynolds,
Dufaure,

In very few

in size and histology of the

testes and accessory sex organs.
carolinensis by Fox

Such a study of Anolis

(1958) has revealed seasonal variations

seminiferous tubule size and histology,

interstitial cell size and numbers,
histology,

1970).

has there been a detailed quantitative

study of seasonal variations

in testis weight,

19^3; Vols(j>e, 19^+;

epididymal size and

ductus deferens size and histology,

and size

and histology of the sexual segment of the kidney.
contrasted with temperate zone anoles,

As

tropical Australian

skinks of the genus Leiolopisma showed little seasonal
variation in testis weight and no seasonal variation in
spermiogenesis, interstitial cell size and numbers,
mal size and histology,

epididy

or size and histology of the sexual

segment of the kidney (Wilhoft,

1963 and 1 9 6 5 ).

There is considerable evidence that the reproductive
cycle of reptiles,

and of the green anole specifically,

influenced by light.
turtles

Burger (1937)

is

exposed red-eared

(Pseudemys scr ipta) to artificially increased day-

length and reported stimulation of a new spermatogenic
cycle.

Bartholomew (1950 and 1953)

reported gonadal

recrudescence in desert night lizards (Xantusia v i g i l i s )
maintained on 16 hour daylengths.

Clausen and Poris (1937)

exposed lizards (Anolis caroli ne nsi s) to an increased

photoperiod

(18L/6D) and reported unseasonal gonadal

hypertrophy and spermatogenesis.
Fox and Dessauer (1958)
prior to, during,

Extending this study

exposed green anoles to long days

and following the breeding season;

to short days prior to, and during,

and

the breeding season.

They reported stimulation of testes and accessory sex
organs by artificially lengthened days in all seasons,

no

significant differences between controls and animals exposed
to short days in the fall and winter,

and premature atrophy

of all reproductive organs of animals subjected
daylengths near,
Licht

or after,

(1966 )

to short

the peak of spermatogenesis.

studied the effects of ambient temper

ature on the response of the reproductive organs of green
anoles to altered photoperiods.
of up to 1^ hours (l^L/lOD)

He reported photoperiods

failed to affect the initia

tion or rate of testicular recrudescence when animals were
maintained at a temperature of 20 C, whereas elevation of
the temperature to 32 C for at least a part of the light
period of animals exposed to long daily photoperiods
stimulated testicular recrudescence.

An _in_ vitro

study

of the effects of temperature on the testes of the green
anole and of Uma scoparia (Licht,

1967 ) showed maintenance

of the germinal epithelium at 28 C in both species,

stimu

lation of spermatogenesis and spermiogenesis within 5 days
at 32 C for Anolis and 37 C for U m a , and spermatogenic
arrest and necrosis within 3-5 days at 35 C for Anolis

and ^0 C for U m a .
studied

Licht, _et al.

(1 9 6 9 ) and Fischer (196 9)

the effects of temperature

(28 to 30 C) on the

reproductive organs of the lizards Lacerta sicula and L.
mural i s , and found no evidence of stimulation in the fall
and early winter.

Thereafter,

however,

a temperature of

28 to 30 C stimulated the reproductive organs and was
necessary for maximum development of the testes and
accessory sex organs.
Early investigations of the role of the pituitary
in gonadal functions of reptiles were undertaken
1930's.

in the

Schaefer (1933) hypophysectomized snakes (Tham-

np-phis sirtalis and T_. r a d i x ) and reported atretic semi
niferous tubules with degenerating spermatocytes,
reduction
Evans

and a

in the size of interstitial cells and testes.

(1935)

injected Antuitrin-S (a crude extract of

human pregnancy urine)
testis enlargement,

into green anoles and observed

hypertrophied

seminiferous tubules,

enlarged epididymides and sperm ducts.

and

Investigations of

a number of reptilian species have shown a correlation
between the histology of the pituitary and reproductive
activity (Altland,
Eyeson,

1970a).

1939:

Cieslak,

19^5: Miller,

19^8;

and

The above observations have led to further

investigations of the role of the pituitary in gonadal
function,

specifically the effects of hypophysectomy and

gonadotropin administration on the gonads and accessory
sex organs.

Hypophysectomy of the green anole

(Licht and

Pearson,

1969a) and Agama agama (Eyeson,

about a reduction of testicular weight,
seminiferous epithelium,

1971) brings
regression of the

regression of interstitial cells,

and a reduction in the diameter and epithelial height of
the accessory sex organs.
testis weight,

Ovine FSH and LH maintain

promote spermatogenesis,

and maintain the

accessory sex organs in green anoles surgically hypophysectomized

in the spring,

and stimulate spermatogenic and

interstitial cell activity of physiologically hypophysectomized anoles in the fall
FSH being more potent than LH.

(Licht and Pearson,

1 9 6 9 ),

Virtually all the gona do

tropic activity of the ovine FSH molecule measured

in the

lizard resides in the Beta rather than the Alpha subunit
(Licht and Papkoff,

1971).

Ovine FSH was also more

effective than ovine LH in mainta ini ng spermatogenesis in
hypophysectomized tropical lizards
LH was more effective
and epididymis

(Agama a g a m a ), whereas

in maintaining the interstitial cells

(Eyeson,

1971)*

The present study has been an attempt to alter the
normal pattern of testicular and epididymal recrudescence
that occurs in the late winter and early spring,
alter testicular integrity in late spring,

and to

by depriving

green anoles of stimulation via the parietal eye alone,
the lateral eyes alone,

and by both together.

It was

hoped that this study would supply information on the
relative importance of the parietal eye and lateral
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eyes in recrudescence and maintenance of the testes and
epid i dy mi de s.

MATERIALS AND METHODS

Two hundred

thirty-six adult male anoles (Anolis

ca ro linens is) that ranged in length from 57 to 70 mm
(snout to vent length)

were utilized

in this investigation.

The animals were obtained from a commercial supplier in
LaPlace,

Louisiana during the period from December 7» 1969»

to May 15,

1970.

special delivery,

The animals were shipped via airmail and
in lots of 100,

box loosely packed with paper.
were cooled

in a perforated cardboard

Upon receipt the animals

in a refrigerator for approximately two hours

to facilitate transfer to cages.
The cages consisted of lh" X 11" X
pans covered with fine mesh screen wire.

6"

polyethylene

An access door

approximately h" square was cut on one side of each cage.
The floors of the cages were covered with an inch of dirt.
Fresh twigs with waxy leaves were placed

in the corners

of the cages and were sprayed daily with water.
tional water source,

in the form of an inverted

was placed

in the center of the cages.

maintained

in each cage.

An addi
jar lid,

Ten anoles were

The animals were exposed to a natural photoperiod
(daylight supplemented by ceiling-installed fluorescent
lights)

and maintained at a constant temperature
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(22 C ±

1°).

This constraint precludes assay of the effects,

any, of 2k—hour periodic temperature rhythms.
were hand-fed

small crickets

every third day.

if

All animals

(0.5" or less in length)

Blinded and blinded-parietalectomized

animals were given water (by eyedropper)
All animals were anesthetized
diameter and 3" high,

at each feeding.

in a glass etherizer 3" in

with an airtight lid and fine mesh

screen wire suspended above the bottom to prevent direct
contact with the ether.

The animals were divided into

four major procedural groups

(A through D, Table I).

Parietalectomy
The lizards were anesthetized and placed under a
dissecting microscope.

The parietal eye, which is situated

below the transluscent center of the large interparietal
scale in the middorsal line of the head just posterior to
the paired eyes, was located.

The interparietal scale was

separated from the surrounding skin and removed with fine
forceps.
attached
excised.

In most instances the parietal eye remained
to the interparietal scale when the latter was
In those instances in which the parietal eye was

not excised with the scale,
ceps.

it was removed with fine for

Following removal of the parietal eye the wound site

was cleansed with 70^ ethyl alcohol and an antibiotic agent
(Polysporin)

was applied.

A small piece of black paper was

placed over the excised area and was secured to surrounding
skin with collodion.
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Blinding
The lizards were anesthetized and placed under a
dissecting microscope.

The palpebral fissure of each eye

was extended anteriorly and posteriorly with iridectomy
scissors.

A small incision was made through the central

portion of the conjunctiva and cornea with a micro scal pel.
The incision was extended dorsoventrally and anteroposteriorly with iridectomy scissors.

A pipette was placed

the anterior chamber of the eye and the lens,
retina were aspirated.

humors,

into
and

An antibiotic agent (Polysporin)

was put into the evacuated eyeball.

A small piece of black

paper was then placed between the eyeball and the internal
surface of the eyelids,

and the lids were closed and

sealed with collodion.

Removal of Testes and Epididymides
The lizards were anesthetized and placed under a
dissecting microscope.

The peritoneal cavity was opened

by a midventral incision commencing just posterior to the
sternum and extending to the pubic symphysis.

Next,

bilateral transverse incisions extending from the midventral line to a point approximately h mm from the m i d 
dorsal line were made at the anterior and posterior
extremities of the midventral incision.

The right testis

with attached epididymis was removed and placed
fixative for later study.

in Bouin's

The left testis was located,

1^
the mesorchium and ductus deferens were cut, and the testis
and attached epididymis were removed from the hody.

The

epididymis was separated from the testis and the testis
was blotted and weighed to the nearest 0.01 mg.

The left

testis was then dessicated and reweighed to the nearest
0.01 mg.

Sectioning,

Staining, and Histological
Measurements

The right testes and epididymides were dehydrated,
mounted

in paraffin,

serially sectioned at 15

with Harris's hematoxylin.

and stained

The section through the largest

diameter of the testis was located,

and mensural data were

collected with the aid of a Filar ocular micrometer from
that section and from every fourth section preceding and
following the initial section, measurements being col
lected from a total of seven sections in each testis.
following data were recorded:

The

the outside diameter of the

seminiferous tubules,

the height of the epithelium of the

seminiferous tubules,

outside diameter of the epididymis,

and height of the epithelium of the epididymis.
The following detailed procedure was used
measuring:

On the initial section,

in

seminiferous tubule

measurements were taken from the left half of the section.
On the sections preceding and following the initial section
alternate sides were measured, providing measurements of
the right half of the first section preceding and following
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the initial section,

the left half of the second section,

and the right half of the third section.

This procedure

was used to reduce the chances of measuring the same tubule
more than once.

On the initial section the outside diameters

of the three most nearly circular cross, sections of semi
niferous tubules were measured.

On the longest longitudinal

section of a tubule the height of the epithelium of the
seminiferous tubules was measured.

On the most nearly cir

cular epididymal cross section of the same section the o u t 
side diameter and height of the epithelium of the epididymis
were measured.

Measurements from the other sections were

taken in the same manner.

Recapitulation of Data Collected
The following data were collected from all animals:
wet and dry weights of the testes (in mg and in mg/cm
snout-vent l e ngt h) , diameter and height of the epithelium
of the seminiferous tubules

(in U and in h/cm snout-vent

l e n g t h ) , and the diameter and height of the epithelium of
the epididymides

(in u and in u/cm snout-vent length).

Statistical Analyses
A completely randomized design analysis of variance
was performed on all data.
were manifested,

V/hen significant differences

either between the experimental groups and

the control group or among the experimental groups,

a

multiple-range test (Student-Newman-Keuls test) was used
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to make the following comparisons:

Parietalectomized

vs.

Controls

Blinded

v s . Controls

Blinded-Parietalectomized vs. Controls
vs.

Parietalectomized

Blinded-Parietalectomized vs.

Parietalectomized

Blinded-Parietalectomized vs.

Blinded

Blinded

A p value of 0.05 was accepted as the level of significance.

RESULTS

Effects of Parietalectomy Alone
The wet and dry weights of the testes,
of the seminiferous tubules,

the diameter

and the diameter of the

epididymides of parietalectomized animals killed

in January

through June were not significantly different from those of
unoperated controls of the same months.
epithelium of the epididymides,
ratio

The height of the

expressed either in M r

(|i/cm) to snout-vent length,

a

of parietalec tomized

animals killed in January through June was not significantly
different from that of unoperated controls of the same
months,

with the exception of animals killed in April.

Among the latter,

the height of the epithelium of the

epididymides of parietalectomized animals was significantly
less (p < 0.05)

than that of unoperated controls

(Table III,

line 1).
With the exception of animals killed in June,

the

height of the epithelium of the seminiferous tubules of
parietalectomized animals was not significantly different
from that of unoperated controls.

The height of the

epithelium of the seminiferous tubules of parietalectomized
animals killed in June was significantly less (p < 0.01)
than that of unoperated controls

17

(Table II, line 13).

18

Effects of Blinding Alone
Data from blinded animals killed in January through
March and in May were not significantly different from those
of controls or parietalectomized animals killed during the
same months.

Also,

the wet and dry weights of the testes

and the diameter of the seminiferous tubules and epididymides
of blinded animals killed in April were not significantly
different from that of control or parietalectomized animals
killed the same month.
The height of the epithelium of the seminiferous
tubules,

expressed as a ratio to snout-vent length,

of

blinded animals killed in April was significantly less
\
(p < 0 .0 5 ) than that of controls and parietalectomized
animals killed the same month
Additionally,
mides,

(Table II, lines 2 and ^ ) .

the height of the epithelium of the epididy

in |u as well as in p/cm snout-vent length,

blinded animals killed
(p < 0.01)

of

in April was significantly less

than that of controls of the same month

(Table

I I I , line 2).
The diameter and height of the epithelium of the
seminiferous tubules,

expressed in |i and especially when

expressed as a ratio to snout-vent length,

of blinded

animals killed in June were significantly less (p < 0.05,
0.01)

than that of controls or parietalectomized animals

killed the same month (Table II, lines 1^1 and 16).
diameter of the epididymides,

The

expressed as a ratio to
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snout-vent length,

of blinded animals killed in June was

significantly less (p < 0.01)
the same month (Table III,

than that of controls killed

line 1^).

Effects of Blinding and Parietalectomy
Data collected from blinded and parietalectomized
animals
killed

(hereafter referred to as blinded-parietalectomized)
in January through March were not significantly dif

ferent than those from controls,

parietalectomized animals,

or blinded animals killed the same months.
The wet weight of the testes,
to snout-vent length,
killed

expressed as a ratio

of blinded-parietalectomized animals

in April was significantly less (p < 0.05)

that of controls of the same month (Table II,
Furthermore,

the dry weight of the testes,

mg or as a ratio to snout-vent length,
etalectomized animals killed

than

line 3)-

expressed in

of blinded-pari

in April was significantly

less (p < 0 .0 5 ) than that of the testes of both the control
and parietalectomized animals killed the same month
II, lines 3 and 5)-

(Table

The height of the epithelium of the

seminiferous tubules in p and as a ratio to snout-vent
length of blinded-parietalectomized animals killed in April
was significantly less

(p < 0 .0 5 . 0.01)

than that of con

trols and parietalectomized animals killed
II, lines 3 and 5)*

in April

(Table

The outside diameter of the epididy

mides in p and as a ratio to snout-vent length of

20

blinded-parietalectomized animals killed
nificantly less (p < 0.01)
etalectomized animals,
(Table III,

in April was sig

than that of controls, pari-

and blinded animals killed in April

lines 3» 5* 6).

animals killed in April,

In blinded-parietalectomized

the height of the epithelium of

the epididymides both in y and as a ratio to snout-vent
length was significantly less (p < 0.01)
trols

(Table III,

than that of con

line 3)-

The wet and dry weights of the testes,
in mg,
were

expressed

of blinded-parietalectomized animals killed in May

significantly less

(predominantly p < 0 .0 5 ) than those

of all other groups killed the same month (Table II, lines
9, 11,

12).

The wet and dry weights of the testes in both

mg and as a ratio to snout-vent length of blinded-pari
etalectomized animals killed
less

in May were significantly

(predominantly p < 0 .0 5 ) than those of controls and

of parietalectomized animals killed the same month (Table
I I , lines 9 and 11).
Blinded-parietalectomized animals killed in June,
contrasted with controls,
blinded animals,

had:

dry testicular weights

parietalectomized animals,

and

(1 ) significantly smaller wet and
(p < 0 .0 1 ) expressed in mg or as a

ratio to snout-vent length (Table II,

lines 15»

1 7 > 18),

(2 ) significantly smaller seminiferous tubule diameters
(p < 0.05,
1 8 ), and

0.01)

expressed

in y (Table II, lines 15> 17«

(3 ) significantly smaller epididymal diameters

(p < 0 .0 5 . 0.01)

expressed both in p and as a ratio to

snout-vent length (Table III,

lines 15, 17,

18).

Also,

the

diameter and height of the epithelium of the seminiferous
tubules,

expressed as a ratio to snout-vent length,

of

blinded-parietalectomized animals killed in June was sig
nificantly less (p < 0 .0 5 , 0.01)

than that of controls and

parietalectomized animals killed the same month (Table II,
lines 15 and 17).

Additionally,

of the seminiferous tubules,
ectomized animals killed
(p < 0 .0 5 , 0.01)

the height of the epithelium

in p, of blinded-parietal

in June was significantly less

than that of controls and parietalectomized

animals killed at the same time (Table II, lines 15 and 17).
Finally,

in comparison with controls killed

in June,

height of the epithelium of the epididymides,
a ratio to snout-vent length,
animals killed
0.01;

line 1 5 ).

in p and as

of blinded-parietalectomized

in June was significantly less

Table III,

the

(p < 0.05,

Table I.

Procedural groups showing the number (N) of animals utilized,
dates on which they were received, operated on, and killed.

Procedural groups

A
Unoperated
Controls

B
Parietalectomized

C
Blinded

D
Blinded and
Parietalectomized

Subgroups

N

Received

Operated on

1
2
3
k
5
6

10
10
10
10
10
10

Dec.
Jan.
Feb.
Mar.
Apr.
May

7,
5,
2,
4,
6,
15,

1969
1970
1970
1970
1970
1970

1
2
3
145
6

10
10
10
10
10
10

D e c . 7,
J a n . 5,
Feb. 2 ,
Mar.
Apr. 6 ,
May 15,

1969
1970
1970
1970
1970
1970

Dec. 8 ,
Jan. 6 ,
Feb. 3,
Mar. 5,
Apr. 7,
May 1 6 ,

1
2
3
k
5
6

10
10
10
10
10
9

D e c . 7,
Jan. 6,
Feb. 2,
Mar.
Apr. 6,
May 15,

1969
1970
1970
1970
1970
1970

Dec. 8
Jan. 6
Feb. 3
Mar. 5
Apr. 7
May 16

1
2
3

10
10
10

D e c . 7, 1969
J a n . 5, 1970
Feb. 2 , 1970

and the

Killed

Jan. 8 , 1970
Feb. 6 , 1970
Mar.
1970
Apr.
1970
Ma y 11, 1970
Jun 15, 1970

&
&
&
&
&
&

1969
1970
1970
1970
1970
1970

9, 1969
7, 1970
1970
6, 1970
8, 1970
17, 1970

D e c . 9 & 10, 1969
J a n . 7 & 8, 1970
Feb. k & 5, 1970

Jan. 8 ,
Feb. 6 ,
Mar.
Apr. 6 ,
May 1 1 ,
Jun 15,

1970
1970
1970
1970
1970
1970

J a n . 9,
Feb. 7,
Mar. 5,
Apr. 6,
May 12,
Jun 1 6 ,

1970
1970
1970
1970
1970
1970

J a n . 9, 1970
Feb. 7, 1970
Mar. 5, 1970
w
tv >

Table I (continued)

Procedural groups

Subgroups

N

Received

Operated on

Killed

D (cont)
Blinded and
Parietalectomized

4
5
6

10
10
7

Mar.
1970
Apr. 6, 1970
May 15, 1970

Mar. 6 & 7> 1970
1970
Apr. 9,
1970
May 17,

Apr. 6, 1970
May 12, 1970
Jun 1 6 , 1970

t\)

VjJ

Table II.

Killed

April
5-6

Significance of differe nce s of te sticular data from April, May,
Differences in J an ua ry through M a r c h were not significant.*

Sub-groups
Compared

____________Testes weights__________________Sem iniferous tubules
Wet
Wet
Dry
Dry
Dia.
Dia.
HE
HE
(mg)
(mg/cm
(mg)
(mg/cm
(u)
(u/cm
(u)
(u/cm
sv)
sv)
sv)
sv)

p vs c

ns

ns

ns

ns

ns

ns

ns

ns

2)

B vs c

ns

ns

ns

ns

ns

ns

ns

cl
(0 .0 5 )

3) BP vs c

ns

Cl
(0.0 5 )

cl
(0.0 5 )

cl
(0 .0 5 )

ns

ns

Cl
(0 .0 5 )

cl
(0.01)

B vs p

ns

ns

ns

ns

ns

ns

ns

Pi
(0.05)

5) BP vs p

ns

ns

Pi
(0.05)

Pi
(0.05)

ns

ns

Pi
(0.05)

p|
(0 .0 5 )

6) BP vs B

ns

ns

ns

ns

ns

ns

ns

ns

7)

P vs C

ns

ns

ns

ns

ns

ns

ns

ns

8)

B vs C

ns

ns

ns

ns

ns

ns

ns

ns

cl
(0.01)

cl
(0.05)

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

9) BP vs C
10)

B vs P

Cl
(0 .0 5 )
ns

-*■ o
o •
o

1)

*0

May
11-12

and June.

ns

iY>

Table II

Killed

June
15-16

(continued)

Sub-groups
Compared

Wet
(mg)

Testes weights
Wet
Dry
Dry
(mg/cm
(mg/cm
(mg)
sv)
sv)

Dia.
(U)

Seminiferous tubules
HE
HE
Dia.
(p/cm
(M-/cm
(n)
sv)
sv)

11) BP vs P

Pi
(0.05)

Pi
(0.05)

Pi
(0.05)

Pi
(0.05)

ns

ns

ns

ns

12) BP vs B

Bi
(0 .0 5 )

ns

Bi
(0.05)

ns

ns

ns

ns

ns

13)

P vs C

ns

ns

ns

ns

ns

ns

Ci
(0.01)

ci
(0.01)

14)

B vs C

ns

ns

ns

ns

ci
(0.05)

Ci
(0.01)

ci
(0.01)

Ci
(0.01)

Ci
(0.01)

ci
(0.01)

Ci
(0.01)

Ci
(0.01)

ci
(0.01)

Ci
(0.01)

ci
(0.01)

Ci
(0.01)

ns

ns

ns

ns

Pi
(0.05)

Pi
(0.01)

ns

ns

17) BP vs P

Pi
(0.01)

Pi
(0.01)

Pi
(0.01)

Pi
(0.01)

Pi
(0.01)

Pi
(0.01)

Pi
(0.05)

Pi
(0.05)

18) BP vs B

Bi
(0.01)

Bi
(0.01)

Bi
(0.01)

Bi
(0.01)

Bi
(0.05)

ns

ns

ns

15) BP vs C
16)

B vs P

!V>

Table II

*
C
P
B
BP
HE
♦
ns

(c o n t i n u e d )

complete data in Appendix Tables A and B
controls
parietalectomized
blinded
blinded-parietalectomized
height of the epithelium
signifies a higher value for the indicated group.
indicates p value,
not significant, 0.05

Figure in parenthesis

rv
o\

Table III.

Killed

Sub-groups compared

Ductus epididymis
HE
Dia.
(u/cm sv)
(U)

HE
(|i/cm sv)

P vs c

ns

ns

cl
(0 .0 5 )

Cl
(0 .0 5 )

2)

B vs c

ns

ns

cl
(0.01)

cl
(0.01)
cl
(0.01)

cl
(0.01)

—I
o
•
o

1)

cl
(0.01)

ns

ns

ns

ns

5) BP vs p

Pi
(0.01)

Pi
(0.01)

ns

ns

6) BP vs B

bI
(0.01)

bI
(0.01)

ns

ns

3) BP vs c

4)

May
11-12

Dia.
(U)

and June.

o

April
5-6

Significance of di fferences of epididymal data from April, May,
Differe nc es in Ja n u a r y through M a r c h were not signifi can t. *

B vs p

7)

P vs C

ns

ns

ns

ns

8)

B vs C

ns

ns

ns

ns

9) BP vs C

ns

ns

ns

ns

B vs P

ns

ns

ns

ns

11) BP vs P

ns

ns

ns

ns

10)

ro

Table III

Killed

June
15-16

(continued)

Sub-groups compared

HE
(u/cm sv)

ns

ns

ns

ns

13)

P vs C

ns

ns

ns

ns

1^)

B vs C

ns

C*
(0.01)

ns

ns

cA
(0.01)

Cl
(0.01)

Ck
(0 .0 5 )

C*
(0.01)

ns

ns

ns

ns

17) BP vs P

P*
(0.01)

pi
(0 .0 1 )

ns

ns

18) BP vs B

B4
(0.01)

Bl
(0.01)

ns

ns

16)

ns

Ductus epididymis
HE
Dia.
(p/cm sv)
(d )

12) BP vs B

15) BP vs C

*
C
P
B
BP
HE
I

Dia.
(U)

B vs P

complete data in Appendix Table C
controls
parietalectomized
blinded
blinded-parietalectomized
height of epithelium
signifies a higher value for the indicated group.
indicates p value
not significant, 0.05

Figure in parenthesis

D I S CU SS IO N

Fox

(1958) has described

the testicular cycle of

green anoles from the New Orleans area.

Recrudescence of

the testes begins in late September and is well underway by
January as evidenced by testes weights and seminiferous
tubule diameters.
mum.

By April these parameters are at a m a x i 

From April to June the testes weights remain large,

although they exhibit a slight downward trend in Ma y and
this is accelerated

in June.

From April to July the semi

niferous tubule diameters remain large.
with respect to testes weights and

Beginning in June

in July with respect to

seminiferous tubule diameters there is a gradual,
decline to a minimum in late September.

Therefore,

annual cycle of the testes can be divided
phase

(late September to April),

through June),

but marked

into a recrudescent

a maintenance phase

and a regression phase

the

(April

(July to late

Septem be r) .
In the present investigation the testes weights of
animals deprived at least partially of photic stimulation
during recrudescence were significantly less than those of
controls.

This effect was evident,

however,

the terminal portion of recrudescence,
month of March (Table II,

e.g.,

only during
during the

line 3; data from December through

29

30

February were not tabulated since no significant differences
were observed).

Testes weights of animals deprived of photic

stimulation during the maintenance phase of the testicular
cycle were significantly less than those of controls
II,

lines 9 and 15)*

(Table

The above findings indicate that once

the effects of blinding-parietalectomy exhibit a correlation
with testicular weights the effect is continuous,

extending

well into the maintenance phase of the testicular cycle.
The height of the epithelium of the seminiferous
tubules of animals deprived of photic stimulation during
the terminal portion of testicular recrudescence,
during the month of March

(Table II,

icantly less than that of controls.

e.g.,

line 3) was signif
The diameter and height

of the epithelium of the seminiferous tubules of animals
deprived of photic

stimulation during the maintenance phase

of the testicular cycle were
of controls

(Table II,

significantly less than those

lines 13»

1^»

15);

but 'the effect

was apparent only in animals well into the maintenance
phase,

i.e.,
Fox

anoles.

those killed
(1958)

in June.

described

the epididymal cycle of green

Recrudescence of the epididymides commences

in late

December or early January and is well underway by March as
evidenced by the height of the epithelium and the diameter
of the epididymides.

By the end of April the height of the

epithelium is at a maximum,

whereas the diameter of the

epididymides reaches its maximum near the middle of June.
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The height of the epithelium remains near maximum size during
May and June,

with only a slight downward trend evident.

Beginning in July “both the height of the epithelium and the
diameter exhibit a gradual decline to a minimum in early
December.
In the present investigation one or more of the
operative procedures had an effect on the epididymal cycle
of green anoles.

The height of the epithelium and the dia

meter of the epididymides of animals deprived of light in
March

(Table III,

lines 1, 2, 3) were significantly less

than in the controls.

The deprivation of light also was

correlated with a significant reduction in the diameter and
the height of the epithelium of the epididymides of animals
from the middle of May into June

(Table III,

line 15)-

the present investigate ion there was no correlation between
light deprivation from the middle of April into May and di a
meter and height of the epithelium of the epididymides.
This result is presently enigmatic.
Whenever one or more of the operative procedures
resulted

in significant effects,

blinding plus parietalectomy

affected

the testes and epididymides to a greater extent

than parietalectomy only or blinding only (Table II,
5, 11,

12, 17,

18;

Table III,

lines 5, 6, 17,

18).

lines
This was

especially true in March and during the last half of May and
the first half of June.
A comparison of the effects of blinding alone versus
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parietalectomy alone on the testes showed that only in
isolated instances were there significant differences,

and

these were referable to seminiferous tubules and not to
testes weights

(Table II, lines ^ and 16).

differences occurred,
parietalectomy.

When significant

blinding was more detrimental than

This suggests light input via the lateral

eyes may be more important than light input via the pa r i 
etal eye in testicular recrudescence and maintenance.

A

comparison of the effects of blinding versus parietalectomy
on the epididymides showed no significant differences
(Table III,

lines

10,

16).

This investigation

implicates light as one factor

in recrudescence and maintenance of the testes.

Light was

not necessary during the entire period of recrudescence
studied

in this investigation,

but it appears to have been

a contributing factor during the terminal portion of the
recrudescent phase

(March).

On the other hand,

light

appears to have been a contributing factor during the entire
period of testicular maintenance

(mid-April through mid-

June) but was considerably more effective late in the
maintenance phase

(late May and early June).

Licht and Pearson in 1970 reported that parietalectomy did not significantly affect testicular recrudescence
of green anoles in the initial portion of recrudescence,
October through December.

i.e.,

The present investigation demon 

strated that parietalectomy did not significantly affect
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testicular recrudescence during the remainder of the
recrudescent phase, nor did it affect testicular maintenance
until late in the maintenance period when regression normally
commences.
justified

On the basis of these investigations one would be
in advancing the hypothesis that the parietal eye

as a photoreceptor is not a significant modulat or in the
regulation of the reproductive cycle of the green anole.
Whereas light reception through the parietal eye
and/or lateral eyes appears unnecessary for normal recrudes
cence in December,

January,

and February of either the

testes or epididymides of green anoles,

the essentiality of

light input via other photoreceptors during those months is
not ruled out.

One extraretinal photoreceptor ma y be the

epiphysis (pineal body) of reptiles.
is as follows:

Inferential evidence

1) the epiphysis of reptiles contains cells

which resemble the retinal cells of the parietal eye;

2)

nerve fibers pass down the epiphyseal stalk to the roof of
the diencephalon in some reptiles;

and 3) the epiphysis and

the parietal eye develop from a single embryonic anlage.
Parenthetically,

pinealectomy resulted

in atrophy of the

reproductive organs in turtles (Thieblot,

1965)

in the only

study thus far on pineal involvement in reptilian reproduc
tion.

Additionally,

certain nervous tissues not obviously

specialized for photoreception
of the brain,
lation.

(such as the dorsal surface

and the hypothalamus)

respond to photic stimu

A continuing search should be made for other

3k
possible extraretinal photoreceptors and any role these
might have in reproductive cycles.

I

SUMMARY

1.

Parietalectomy, blinding,

or blinding plus parietalectomy

did not significantly affect testicular weights

(wet or

d r y ) , or the diameter or height of the epithelium of the
seminiferous tubules or of the epididymides from December
to early March.

From March to mid-June one or another

of these same procedures elicited
2.

inhibitory effects.

In all instances where parietal ec to my , blinding,

or

blinding plus parietalectomy had significant effects,
animals which were blinded and parietalectomized were
affected to a greater extent than those that were only
blinded or parietalectomized.
3.

Blinding had a greater detrimental effect on the testes
than parietalectomy.

4.

The parietal eye acting independently of the paired eyes
played only a minor role in testicular recrudescence and
maintenance except in June when parietalectomy affected
the height of the epithelium of the seminiferous tubules.
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APPENDIX

Table A

Means ± standard deviation, and ranges for testicu
lar weights of experimentals and controls.

Table B

Means ± standard deviation, and ranges for semi
niferous tubule measurements of experimentals and
controls.

Table C

Means ± standard deviation, and ranges for epididymal measurements of experimentals and controls.
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App en dix Table A.

Month
Killed

Me a ns ± standard deviation,
tes ticular weights.

Procedural
Groups3

N

and ranges

(in parentheses)

for

Wet weight
(mg)

Wet weight
(mg/cm sv8)

Dry weight
(mg)

Dry weight
(mg/cm sv)

A

10

27.59 ± 4.62
(20.1-34.6)

4. 28 ± 0.58
(3.35-5.09)

3.48 ± 0.54
(2.6-4.3 )

0.54 ± 0.07
(0.43-0.63)

B

10

27.78 ± 5.06
(19.1-35.3)

4.28 ± 0.58
(3.13-5.12)

3.52 ± O .65
(2.8-4.5 )

0.52 + 0.08
(0.39-0.65)

C

10

27.08 ± 5 .27
(1 8 .O-3 3 .O)

4.21 ± 0.71
(2 .8 6 -5 .0 8 )

3.45 ± 0.66
(2 .3-4.1)

0.54 ± 0.09
(0.37-0.63)

D

10

26.72 + 5.07
(1 7 .2-3 6 .1 )

4.16 + 0.67
(2 .8 2-5 .3 1 )

3.38 ± 0.59
(2.3-4.5)

0.53 ± 0.08
(0.38-0.66)

A

10

33.63 ± 5.96
(26.5-^7.2 )

5.18 + 0.76
(4.38-7.04)

4.25 ± 0.71
(3.4-5.9)

0.66 ± 0.09
(0.57-0.88)

B

10

33.81 ± 7.^5
(23.7-50.2)

5.16 ± 0.97
(3.89-7.28)

4 .29 ± 0.89
(3 .0 -6 .2 )

0.66 ± 0.12
(0.49-0.90)

C

10

32.27 ± 8.83
(21.2-119.3)

4.97 ± 1.19
(3.42-7.36)

4.10 ± 1.16
(2.7-6.4)

0.63 ± 0.16
(0.44-0.96)

D

10

31.52 ± 6.87
(20.3-45.6)

4.83 ± 0.92
(3.22-6.71)

3.98 ± 0.85
(2 .6-5 .7)

0.61 ± 0.11
(0.41-0.84)

A

10

4 0 .43 ± 9.73
(23.3-59.1)

6.22 + 1.46
(3.38-8.95)

5.26 ± 1.21
(3-6-7.8)

0.81 ± 0.18
(0.52-1.18)

J anuary

February

Appe nd ix Table A

Mo n t h
Killed

(continued)

Procedural
G r ou ps 3-

N

Wet weight
(mg/cm sv^)

Dry weight
(mg)

Dry weight
(mg/cm sv)

B

10

40.76 ± 8.29
(3 1 .0 -5 6 .1 )

6. 21 ± 1.27
(4.72-8.50)

5.08 ± 0.84
(3.9-6.4)

O .78 ± 0.13
(0.60-0.97)

C

10

39.60 ± 3.06
(3 4 .2-43.4)

6.10 ± 0.43
(5 .60-6 .8 9 )

5.30 ± 0.28
(5-0-5.7)

0.82 ± 0.04
(0.76-0.90)

D

10

37.33 ± 7-93
(29.5-55.0)

5.74 ± 1.05
(4.40-7.86)

4.93 ± 1.04
(3.8-7.0)

O .76 ± 0.13
(0 .-58-1 .0 0 )

A

10

43.59 ± 7-84
(29.7-53.6)

6.97 ± 1.22
(4.79-8.5D

5.66 ± 0.94
(3-9-7.0)

0.90 ± 0.15
(0 .6 3 -1 .0 8 )

B

10

41.72 ± 9-57
(28.3-56.4)

6.66 ± 1.47
(4.49-8.95)

5.61 ± 1.22
(3.9-7.3)

0.90 ± 0.19
(0 .62-1 .1 6 )

C

10

40.22 ± 11.15 6. 27 ± 1.70
(3.02-8.2 7 )
(19.0-52.5)

4.92 ± 1.31
(2.9-6.8)

0.77 ± 0.20
(0.46-1.06)

D

10

33.26 ± 6.94
(25.7-47.6)

5.21 ± 0.98
(4.15-7.21)

4.33 ± 0.85
(3-5-5.8)

0.68 ± 0.12
(0 .56-0 .8 8 )

A

10

37.34- ± 7.52
(25.1-49.0)

5.86 ± 1.07
(4.05-7.3D

5.19 ± 1.14
(3-5-7.0)

0.81 ± 0.16
(0 .56-1 .0 6 )

B

10

34.96 ± 8.29
(22.4-47.0)

5 .50 ± 1 .23
(3.67-7.30)

4.87 ± 1.09
(3.4-6.4)

0.76 ± 0.16
(0 .56-0 .9 7 )

Ma r ch

April

May

Wet weight
(mg)

oo

App en dix Table A (continued)

Month
Killed

Procedural
Groups3-

N

Wet weight
(mg/cm svD )

Dry weight
(mg)

Dry weight
(mg/cm sv)

C

10

32.58 ± 8.74
(20. 3-112.7)

5.06 ± I .38
(3 -22-7 .0 8 )

4. 56 ± 1 .21
(3 .0 -6 .1 )

0.71 ± 0.19
(0.44-9.92)

D

10

25.16 ± 8.14
(17.2-39.6)

4.01 ± 1.30
(2.42-6.00)

3.48 ± 1.08
(2.0-5.2)

O .56 ± 0.17
(0.29-0.79)

A

10

28.10 ± It.79
(2 2 .0 -3 6 .0 )

4.67 ± 0.78
(3.70-5.90)

3.92 ± 0.73
(2 .8 -5 .0 )

0.65 ± 0.12
(0.47-0.82)

B

10

24.98 ± 7 - 4 0
(10.7-35.3)

4.12 ± 1.20
(1.78-5.79)

3.59 ± 0.92
(1.9-4.6)

0.59 ± 0.15
(0.32-0.75)

C

9

22.60 ± 6.57
(1 1 .0 -3 0 .1 )

3.59 ± 0.99
(1.86-4.70)

3.41 ± 0.89
(2 .0-4.7 )

0.54 ± 0.13
(0.34-0.73)

D

7

13.06 ± 7.78
(6.4-29.5)

2.10 ± 1.16
(1.08-4.54)

2.13 ± 0.86
(1.4-3.9)

0.35 ± 0.12
(0.24-0.60)

June

a
b

Wet weight
(mg)

c.f. Table I
snout-vent length

VjJ

vo

App en dix Table B.

Month
Killed

Mean s ± standard deviation, and ranges
seminiferous tubule measurements.

Diameter

Diameter
(y/cm svb )

(in parentheses)

HEC

for

HE
((i/cm sv)

Procedural
Groups3-

N

A

10

260.30 ± 15.96
(236.55-283.23)

40.49 ± 2.12
(35.84-42.49)

62.22 ± 4.01
(57-64-69.86)

9.68 ± 0.52
(8.81-10.43)

B

10

266.92 ± 17.96
(2^5.Aj-0-295. 23)

41.30 ± I .85
(38.34-44.13)

63.15 ± 4.90
(57.75-71.21)

9.78 ± 0.71
(8.84-10.96)

C

10

2 6 6 .46 ± 14.90
(2 5 1 .24-300.41)

41.59 ± 1.87
(39.63-45.52)

61.81 ± 3.81
(55.93-68.50)

9.64 ± O .33
(9.15-10.07)

D

10

258.29 ± 13.98
(242.25-282.7 6 )

40.44 ± 2.12
(3 7 .27-4 3 .6 l)

63.51 ± 6.12
(54.79-68.29)

9.93 ± 0.74
(8.98-11.44)

A

10

279.19 ± 9.86
(259.33-294.60)

43.16 ± 0.72
(42.09-44.32)

70.21 ± 4 .39
(62.43-76.29)

10.84 ± 0.34
(10.33-11.39)

B

10

283.34 ± 8 . 4 5
(264.69-293-55)

43.47 ± 0.70
(42.29-44.27)

71.67 ± 5.76
(60.57-79.29)

10.98 ± 0.60
(9 .9 3 -II.8 3 )

C

10

280.56 ± 10.48
(261.31-297.93)

43.51 ± 0.95
(42.15-44.9 6 )

69.53 ± 4.04
(65.36-78.71)

10.78 ± O .32
(10.49-11.58)

D

10

277.24 ± 8.82
(2 5 6 .36-2 87.9 8 )

42.66 ± 0 . 8 6
(41.20-4 3 .6 2 )

71.34 ± 5.68
(6 2 .86 -7 8 .5 0 )

10.96 ± 0.57
(10.14-11.66)

A

10

299.33 ± 15.18
(268.48-316.00)

46.04 ± 2.43
(4l.96-49.38)

80.94 ± 4.93
(72.14-86.36)

12.45 ± 0.87
(ll.OO-i3 .9 3 )

January

February

(u)

(u)

o

0

Di am et en
(li/cm sv°)

HE
(\ x / cm s v )

N

B

10

312.68 ± 10.95
(3 0 0 .69-3 3 1 .0 7 )

47.71 ± 2.38
(44.51-51.73)

78.41 ± 4.89
(7 2 .64-86.7 1 )

11.96 ± 0.92
(1 0 .68-1 3 .5 5 )

C

10

298.54 ± 9.91
(2 8 6 .55-3 1 9 .A-3 )

45.74 ± 1.74
(43.78-48.53)

77.97 ± 2.84
(7 2 .21-8 2 .8 6 )

11.94 ± 0.43
(11.46-12.72)

D

10

305.75 ± 14.22
(2 8 3 .62 -3 3 2 .5 0 )

47.26 ± 2.75
(42.33-51.42)

79.00 ± 6.88
(6 9 .21-8 8 .5 7 )

12.20 ± 1.01
(lO.4 3 -i3 .7 4 )

A

10

312.64 + 17.40
(2 7 4 .31-3 2 8 .2 6 )

50.06 ± 3.15
(44.24-52.6 8 )

89.81 ± 7.15
(78.14-98.93)

14.36 ± 1.30
(12.08-15.96)

B

10

325.60 ± 13.64
(305.10-344.43)

52.05 ± 2.65
(48.58-57.11)

88.61 ± 5.21
(79.43-94.79)

14.16 ± 1.30
(12.81-15.40)

C

10

320.39 ± 14.23
(2 9 0 .12-3 3 9 .6 0 )

50.08 ± 2.25
(44.63-52.15)

82.55 ± 6.51
(73.36-89.79)

12.90 ± 1.03
(11.41-13.94)

D

10

319.10 ± 22.27
(2 9 1 .79-356.24)

50.12 ± 3.33
(44.89-55 -6 6 )

79.29 ± 10.97
(64.00-94.86)

12.45 ± 1.67
(10.00-14.45)

A

10

294.65 ± 21.00
(243.55-307.55)

46.46 ± 3.78
(36.90-49.94)

80.04 ± 10.15
(58.57-91.86)

12.62 ± 1.61
(8 .8 7 -1 4 .3 9 )

B

10

292.95 ± 20.03
(254.17-334.10)

46.23 ± 3.28
(40.99-53.03)

75.56 ± 6.99
(67.29-93.14)

11.93 ± 1.14
(10.50-14.78)

Ma r ch

April

May

Di ame ter
(u)

Procedural
Groupsa

—

Month
Killed

ip*

App endix Table B (continued)

\-±

Month
Killed

Procedural
Gr o u p s 3-

Di am et er

N

Di am et er
(p/cm sv13)

HE
(p/cm sv)

C

10

297.82 ± 19.32
(2 6 1 .31-325.98)

46.46 ± 2.60
(38.43-51.97)

74.81 ± 5.61
(6 5 .36-8 2 .2 9 )

11.67 ± 0.96
(1 0 .21-1 3 .2 7 )

D

10

305.24 ± 15.62
(281.69-326.57)

48.65 ± 2.60
(44.71-53.5^)

74.17 ± 9.72
(61.07-87.64)

11.82 ± 1.50
(9.^0-13.91)

A

10

277.5^ ± 17.57
(246.40-306.3 6 )

4 6 .20 ± 3.00
(4 1 .76 -5 1 .51)

72.35 ± 8.30
(62.71-88.64)

12.05 ± I .39
(10.45-14.3 0 )

B

10

268.80 ± 22.65
(2 1 8 .93-3 0 0 .24)

44.36 ± 3.69
(36.49-48.42)

62.33 ± 6.90
(51.07-71.2 9 )

10.26 ± 1.14
(8 .51-11.69)

C

9

246. 28 ± 28. 37
(200.74-274.86)

39.32 ± 3-77
(34.02-43.97)

60.47 ± 8.05
(49.21-69.64)

9.66 ± 1.16
(7 .69- U . 1 5 )

D

7

223.66 ± 28.55
(200.40-284.83)

36.52 ± 3.62
(3 3 .4 0 -4 3 .8 2 )

53.63 ± 6.6l
(4 5 .9 3 -6 3 .8 6 )

8.77 ± 1.05
(7.41-10.08)

June

a
b
c

(U)

'—

0

Appe n di x Table B (continued)

c.f. Table I
snout-vent length
height of epithelium

rv>

Appe nd ix Table C.

Month
Killed

Mean s ± standard deviation,
epididymal measurements.

Procedural
Groups3

N

and ranges

(in parentheses)

for

Diameter
(U)

Diameter
(ll/cm sv^)

HEC
(u- )

HE
(|d/cm sv)

A

10

89.37 ± 8.40
(74.88-102. 0 9 )

13.88 ± 0.94
(12.08-15.01)

16.51 ± 2.29
(1 2 .25-19.44)

2.56 ± 0.28
(2.04-2.95)

B

10

8 7 . 5 0 ± 8.16
(76.75-99.50)

13.52 ± 0.88
(12.25-14.88)

16.07 ± 2.08
(ll.7i-l8 .9 8 )

2.48 ± 0.25
(1.92-2.83)

C

10

86 . 2 k ± 9.32
(7 2 .36-104.40)

13.43 ± 1.00
(12.20-15.58)

16.70 ± 2.12
(13.40-19.81)

2.60 ± 0.25
(2.23-3.05)

D

10

84.54 ± 10.01
(6 9 .O9 -lOl.6 7 )

13.20 ± 1.23
(11.33-1^.95)

16.25 ± 1.98
(1 2 .60-1 9 .21 )

2.54 ± 0.25
(2.07-2.85)

A

10

105.86 ± 9.70
(88.36-119.41)

16.34 ± 0 . 9 6
(14.73-17.82)

18.53 ± 2.23
(15.17-22.25)

2.86 ± 0.25
(2.53-3.32)

B

10

107.23 ± 10.63
(8 7 .91-123.2 8 )

16.42 ± 1.13
(1 4 .4 1 -1 7 .8 7 )

18.22 ± 2.82
(14.33-23.73)

2.79 ± O .36
(2.24-3.54)

C

10

102.10 ± 7.36
(9i.50- U 5 .5 7 )

15.82 ± 0.65
(14.76-17.25)

18.02 ± 2.86
(14.77-24.25)

2.79 ± 0.38
(2.34-3.67)

D

10

103.43 ± 10.44
(8 5 .17-1 1 2 .0 8 )

15.96 ± 1.19
(13.73-16.48)

18.61 ± 1.86.
(16.38-21.80)

2.86 ± 0.24
(2.59-3.14)

A

10

121.37 ± 19.72
(9^.00-150.75)

18.69 ± 3.25
(13.62-23.19)

21.73 ± 2.17
(19.00-25.86)

3-34 ± 0.34
(2.91-3.88)

January

February

^

App en dix Table C

Mo n t h
Killed

(continued)

Procedural
Gr o u p s a

N

Di ame ter
(y / cm sv^3)

HEC
(y)

HE
(y/cm sv)

B

10

117.19 ± 9.61
(1 0 6 .05 -1 3 6 .1 0 )

17.87 ± 1.44
(1 6 .32-2 0 .6 2 )

20.11 ± 2.79
(1 5 .9 8 -2 4 .5 2 )

3.07 ± 0.41
(2.35-3.66)

C

10

113.87 ± 8.72
(1 0 7 .30-1 3 4 .5 0 )

17.35 ± 1.65
(15.09-21.35)

20.29 ± 1.85
(1 7 .9 1 -2 4 .5 5 )

3.12 ± O .35
(2.71-3.90)

D

10

106.50 ± 15.64
(8 4 .9 6 -1 3 2 .7 7 )

16.44 ± 2.31
(1 3 .0 7 -2 0 .1 2 )

20.68 ± 3.29
(14.14-24.66)

3.19 ± 0.51
(2.11-3.95)

A

10

136.18 ± 25.18
(95.44-177-20)

21.16 ± 3.35
(15.39-25.80)

27.77 ± 5-88
(19.73-36.45)

4.44 ± 0.92
(3.17-5.79)

B

10

137.36 ± 12.00
(116.40-152.45)

21.94 ± 1. 74
(18.65-24.20)

2 3 .8I ± 3.04
(I8 .39-2 7 .9 0 )

3.74 ± 0.53
(3.04-4.43)

C

10

128.89 ± 13.65
(114.42-159.90)

20.16 ± 2.30
(17.48-25.3 8 )

22.38 ± 2.08
(19.50-25.35)

3.50 ± 0.33
(3.05-3.97)

D

10

106.35 ± 10.80
(93.31-125.39)

16.71 ± 1.72
(1 5 .0 5-2 0 .2 2 )

21.51 ± 3.44
(13.33-25.38)

3.38 ± 0.54
(2.15-4.09)

A

10

150.99 ± 23.76
(1 0 2 .00-1 7 5 .1 0 )

23.82 ± 3.87
(15.45-27.75)

25.11 ± 4 .56
(l6 .8 3 -2 9 .7 l)

3.96 ± 0.77
(2.55-4.96)

B

10

152.35 ± 18.23
(120.75-179.00)

24.01 ± 2.67
(19.80-28.87)

23.31 ± 4.70
(1 6 .18 -3 1 .1 0 )

3.67 ± 0.70
(2.65-4.94)

Ma r ch

April

May

Dia me te r
(U)

-p-

Appendix Table C (continued)

Mo n th
Killed

Procedural
Gr o u p s 3-

N

Dia me te r
(D/cm sv13)

HEC
(w)

HE
(u/cm sv)

C

10

136.74 ± 21.22
(111.08-182.20)

21.25 ± 2.80
(17.63-28.03)

21.48 ± 2.06
(18.67-24.68)

3-35 ± 0.31
(2.92-3.93)

D

10

128.23 ± 24.34
(97.00-155.56)

20.40 ± 3-7^
(15.48-25.50)

21.30 ± 4.55
(12.91-25.19)

3.40 ± 0.75
(1.99-4.09)

A

10

168.71 ± 1 6 .86
(137.67-189.33)

23.08 ± 2.78
(2 3 .33-3 2 .9 i)

24.79 ± 4.00
(16.90-29.88)

4 .13 ± 0.70
(2.86-5.24)

B

10

157.31 ± 24.19
(1 0 7 .8 9 -1 89.75)

25.95 ± 3-95
(17.98-32.16)

23.36 ± 2.68
(18.41-26.40)

3.86 ± 0.46
(3 .12-4 .3 7 )

C

9

147.78 + 21.42
(1 1 1.20-1 6 8 .7 0 )

23.56 ± 2.89
(18.85-27.21)

22.54 ± 1.98
(19.41-25.28)

3.61 ± 0.30
(3.03-3.95)

D

7

102.70 ± 20.94
(7 6 .9 4 -1 4 1 .3 3 )

16.72 ± 2.78
(12.82-21.74)

20.21 ± 4.48
(16.15-27.75)

3.30 ± 0.67
(2 .69-4 .2 7 )

June

a
b
c

Di ame ter
(H)

c.f. Table I
snout-vent length
height of epithelium
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